PCT/JPUU/06471 



PATENT COOPERATION TP C ATY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



To: 



Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 



Date of mailing (day/month/year) 
18 May 2001 (18.05.01) 


ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 




International application No. 
PCT/JP00/06471 


Applicant's or agent's file reference 
1236 


International filing date (day/month/year) 
21 September 2000 (21.09.00) 


Priority date (day/month/year) 

21 September 1999(21.09.99) 


Applicant 

IKEDA, Masato et al i 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 

29 March 2001 (29.03.01) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election [1<] 

□ 



was 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Cotombettes 


Antonia Muller 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



THIS PAGE BLANK 0*™ 




Mr 2 8. am 



iVED) • ^ 7 , 

PCX 
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ATENT COOPERATION TF^TY 

From the INTERNATIONAL BUREAU 



PCT/J POO/06471 



IP. mil 

5 --INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 
18 May 2001 (18.05.01) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-Chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Applicant's or agent's file reference 
1236 


IMPORTANT INFORMATION 


International application No. 
PCT/J POO/06471 


International filing date (day/month/year) 

21 September 2000 (21 .09.00) 


Priority date (day/month/year) 

21 September 1999 (21.09.99) 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP ^^BE^H^DE^K^ESJLFR^GB^RJEJT^aMC^UPT^SE 

N3t!ona! :AU / BG,CA # CN,CZ,DE / !L / JP,KR,MN / NO / NZ / PU-RO,RU / SE / SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ/TZ,UG/ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA iBF^J^F^G^I^CM^A^GN^W^UMR^E^NJDJG 

National lAE^CAUAM^AZ^A^B^BR^Y^Z^CH^R^U^^DM^Z^E^SJI^B, 

GD^GE^H^GM^HR^UJDJN^IS^K^KG^Z^C^K^R^S^T^LU^LV^A^MD^G^K^MW, 

MX^MZ^PT^D^CSI^UTJ^MJR^TT^UA^UG^Z^N^U^ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: . 

Antonia Muller j 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 



4034338 



OCT 30, 2000 



I.P. D£PT 
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PCT/J POO/06471 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 



TIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-Chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Date of mailing (day/month/year) 

19 October 2000 (19.10.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
1236 


International application No. 
PCT/J POO/06471 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed betow. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

KYOWA HAKKO KOGYO CO., LTD. (for all designated States except US) 
IKEDA, Masato et al (for US) 
International filing date 21 September 2000 (21 .09.00) 

Priority date(s) claimed 21 September 1999 (21 .09.99) 

Date of receipt of the record copy 
by the Internationa! Bureau : 

List of designated Offices : 



06 October 2000 (06.10.00) 



AP iG^GM^E^MW^Z^aSUSZ/T^UG^W 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ ,TM 

EP lAT^E^CH^Y.DE^K^S^LF^GB^R^EJT^U^CNUPT.SE 
OA iBF^J^CF^G^CLCM^A^N^W^UMR^NE^N^TG 

National rAE^G^UAM^T.AU^BA^B^G^R^BY^^CA^H^N^CR^U^Z^DE^K^M^Z^E, 

ES,FI,GB,GD,GE,GH,GM,HR,HUJDJUNJSJ^ 

MG,MK,MN,MW,MX,MZ,NO,NZ,PL,PT^ 

VN,YU,ZA,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





Authorized officer: ^^^^^^ 


The International Bureau of WIPO 


34, chemin des Colombettes 


Shinji IGARASHI 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003600585 
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ECEIVEO 

DEC 1 1. 2000 ' 



( ( 
PATENT COOPERATION TREATY 



PCT/J POO/06471 



P. DEPIL 

H&Y 



PCT 



From the INTERNATIONAL BUREAU 



IFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-Chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Date of mailing (day/month/year) 

20 November 2000 (20.1 1 .00) 






Applicant's or agent's file reference 
1236 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J P00/06471 


International filing date (day/month/year) 
21 September 2000 (21 .09.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

21 September 1999 (21.09.99) 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk aDpearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk( # ) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, . 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



21 Sept 1999 (21.09.99) 



Priority application No. 



11/266548 



Country or regional Office 
or PCT rec eiving Office 

JP 



Date of receipt 
of priority document 

15Nove 2000(15.11.00) 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

Carlos Naranjo y|Y^ 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July -1998) 



003668824 



J 
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PATENT COOPERATION "^^TY^ 

From the INTERNATIONAL BUREAU 



1STO OTHER FORM IS APPLICABLE 



Date of mailing {day/month/year) 

20 October 2000 (20. 10.00) 



Applicant's or agent's file reference 

1236 



To: 



KYOWA HAKKO KOGYO CO., LTD. 
6-1, Ohtemachi 1-Chome 
Chiyoda-ku 
Tokyo 100-8185 
JAPON 



REPLY DUE 



see paragraph 1 below 



International application No. 

PCT/JP00/06471 



International filing date {day/month/year) 

2 1 September 2000 (2 1 .09.00) 



Applicant 



KYOWA HAKKO KOGYO CO., LTD. 



1. O REPLY DUE within 



months/days from the above date of mailing 



I I NO REPLY DUE, however, see below 



IMPORTANT COMMUNICATION 
I I INFORMATION ONLY 



2. COMMUNICATION: 

The International Bureau acknowledges receipt on 06 October 2000 (06.10.00) of Form 
PCT/RO/134 filed together with the international application. 

The international Bureau will publish this Form in the pamphlet with the following entry 
on the cover sheet of the pamphlet: 

"With an indication in relation to deposited biological material furnished under 
PCT Rule 13bis separately from the description". 



| The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


ShinjrfGARASm 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/345 (July 1992) 



f 

I 




I 
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VERIFICATION OF TRANSLATION 



I, Kazuyo Saito 

of c/o KYOWA HAKKO KOGYO CO., LTD. located at 6-1, Ohtemachi 
1-chome, Chiyoda-ku, Tokyo, Japan 
declare as follows: 

1. That I am well acquainted with both the English and Japanese 
languages , and 

2 . That the attached document is a true and correct translation 
made by me to the best of my knowledge and belief of PCT Application 
No. PCT/JP00/06471 . 



March 5, 2002 
(Date) 
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KOHLER, U.et al. "Transaldolase genes from 'the cyanobacteria 
Anabaena variabilis and Synechocystis sp. PCC 6803:comparis 
on with other eubacterial and eukaryotic horaologues", 
Plant Mol. Biol. (1996) Vol. 30, No. 1, p. 213-218, Acc. No. P55193 . 

COLE, S. T. et al. "Deciphering the biology of Mycobacterium 
tuberculosis from the complete genome sequence", 
Nature (1998) Vol. 393, No. 6685, p. 537-544, Acc. No. C70917 


2-4, 6-16 
2-4, 6-16 



xm m*£*rt-) 
roj psi;j:5m^ ®.m< m^mzmR-rzxm 
rpj mmmmBffix. i>^m$zm<n±m<nmmktezmm 



iTj S»UJSSHX»i«5tH«l^***Lfc3titt-C*)o-C 

rxj &icmm<D$>z>xmx-&><ox, ^mxwwz-x&w 

com max am mm* & v *t % x ^> n a t> <o 
tyj ^{cBa^w&s^^T-fco-c, ysfitASfcirflio ist 

r&j m-'<Ti/ h7 7 5 



19. 10. 0 0 



/1 0.00 



B*I«flF/r (ISA/JP) 
1 0 0-8 9 1 5 



4 B 



9 2 8 1 



03-3581-1 101 ftffi. 3 4 4 8 



i^PCT/ISA/2 10 (f2^-^) (1 9 9 8¥7fl) 



THIS PAGE BLANKS™ 



INTERNATIONAL SEARCH REPORT 



tional application No. 

PCT/JPOO/06471 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N 9/10, C12N 15/54, C12N 1/21, C12P 19/18 



Acco rding to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ' 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C12N 9/10, C12N 15/54, C12N 1/21, C12P 19/18 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

GerxBank/EMBL/DDBJ/GeneSeq, SwissProt/PIR/GeneSeq, WPI (DIALOG) ,BIOSIS (DIALOG 
), MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



KOHLER, U. et al., "Transaldolase genes from the 
cyanobacteria Anabaena variabilis and Synechocystis 
sp.PCC 6803 :comparis on with other eubacterial and 
eukaryotic homologues" , Plant Mol. Biol. (1996) Vol.30, 
No.l, pp. 213-218, ACC. No. P55193 

COLE, S. T. et al., "Deciphering the biology of 
Mycobacterium tuberculosis from the complete genome 
sequence", Nature (1998) Vol.393, No. 6685, pp. 537-544, 
Acc. No. C70917 



2-4, 6-16 



2-4,6-16 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international riling 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 October, 2000 (19.10.00) 


Date of mailing of the international search report 
31 October, 2000 (31.10.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Teleph neN . 



Form PCT/ISA/210 (second sheet) (July 1992) 
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PCT 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) 12 3 6 



Box No. I TITLE OF INVENTION 

NOVEL TRANS ALDOLASE GENE 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

KYOWA HAKKO KOGYO CO. , LTD. 

6-1, Ohtemachi 1-chome, Chiyoda-ku, 

Tokyo 100-8185 Japan 



This person is also inventor. 



Telephone No. 






03- 


-3282- 


-0036 


Facsimile No. 






03- 


-3282- 


-1527 



Teleprinter No. 



State (that is, country) of nationality: 



JP 



State (that is, country) of residence: 



JP 



This person is applicant 
for the purposes of: 



j j all designated 



States 



all designated States except 
X the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of die 
address indicated in this Box is the applicant s State (that is, country) ofresidence if no State 
of residence is indicated below.) 

IKE DA Masato 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, "Machida-shi, 
Tokyo 194-8533 Japan 



This person is: 
j^] applicant only 

| X | applicant and inventor 

j | inventor only (If this check-box 
is marked, do not Jill in below.) 



State (that is, country) of nationality: 



JP 



State (that is, country) ofresidence: 



JP 



This person is applicant I I all designated I I all designated States except - the United States | ~! the States indicated in 

I I States | | the United States of America l A f " ' 



for the purposes of: 



f America of America only I I the Supplemental Box 



| X I Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



1] | agent jT""| common representative 



Name and address: (Family namefollowed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 



Telephone No. 



Facsimile No. 



Teleprinter No. 



I I Address for correspondence: Mark this checkbox where no agent or common representative is/has been appointed and the 
I I space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



Sheet No , Z 

Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

TAKANO Yutaka 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO,, LTD. 
6-6 , Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 
Q applicant only 

| X | applicant and inventor 

f | inventor only (If this check-box 
is marked, do not Jill in below.) 


State (that is, country) of nationality: 

JP 


State (that is. country) of residence: 

JP 



This person is applicant I I all designated I | all designated States except f— 1 the United States I | the States indicated in 

for the purposes of: | | States | | the United States of America IX I of America only I | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

NAKANO Tetsuo 
c/o Ube Plant 

KYOWA HAKKO KOGYO CO., LTD. 
2548, Ohaza-Fu j imagari , Ube-shi, 
Yamaguchi 755-8501 Japan 


This person is: 

1 1 a PP ncan t only 

| yr [ applicant and inventor 

f~| inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

JP 



This person is applicant l I all designated I I all designated States except f— ] the United States I 1 the States indicated in 

for the purposes of: I I States I I the United States of America I X | of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

KAMA DA Nozomu 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO . , LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 

| | applicant only 

| y | applicant and inventor 

I 1 inventor only (If this check-box 
■ is marked, do not fill in below.) 


State (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

JP 



This person is applicant r— 1 all designated I I all designated States except n£~| the United States r— — i the States indicated in 
for the purposes of: | | States | [ the United States of America I X | of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 

address indicated in this Box is the applicant 's State (that is, country) of residence if no State f his person is: 

of residence is indicated below.) 

| | applicant only 

j | applicant and inventor 

f""] inventor only (If this check-box 
is marked, do not fill in below.) 




State (that is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



I I all designated I I all designated States except 
I I States | j the United States of America 



□ the United States | ] the States indicated in 
of America only | | the Supplemental Box 



Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/10 1 (continuation sheet) (July 1998; reprint January 2000) 



See Notes to the request form 
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Box No.V 



DESIGNA 



tIBn 



Sheet No. 



OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

H AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 
TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

M EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation,TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

HI EP European Patent: AT Austria, BE Belgium, CH and JLI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

H OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) " 

National Patent (if other land of protection or treatment desired, specify on dotted line): 

Ej AE United Arab Emirates 



H AL Albania 

B AM Armenia 

M AT Austria 

Ifl AU Australia 

KB AZ Azerbaijan 

H BA Bosnia and Herzegovina 

BB Barbados 

g] BG Bulgaria 

H BR Brazil 

ffi BY Belarus 

ID CA Canada 

19 CH and LI Switzerland and Liechtenstein 

P CN .China 

Costa Rica. 

Cuba 

Czech Republic 

Germany . . . . 



Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Morocco 

Republic of Moldova 
Madagascar 



CR 
CU 
CZ 
DE 

DK Denmark 

DM Dominica 

EE Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 

GM Gambia 

HR Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan . . . . 



m ES 
ffl FI 
IB GB 
US GD 
Q] GE 
ED GH 



B HU 
II ID 
HI IL 
HI IN 

El is 

ED jp 

El KE 
M KG 



LR 
LS 
LT 
LU 
LV 
MA 
MD 
MG 

MK The former Yugoslav Republic of Macedonia 



El MN Mongolia 

ffl MW Malawi 

El MX Mexico 

B NO Norway 

IH NZ New Zealand 

M PL Poland 

60 PT Portugal 

B RO Romania 

HI RU Russian Federation ...... 

B SD Sudan 

EQ SE Sweden 

K SG Singapore 

El SI Slovenia 

B SK Slovakia 

B SL Sierra Leone 

B TJ Tajikistan 

R9 TM Turkmenistan 

El TR Turkey 

B TT Trinidad and Tobago 

H TZ United Republic of Tanzania 

W UA Ukraine 

B UG Uganda : 

United States of America . . 



□ KP Democratic People's Republic of Korea 



US 

uz 

VN 
YU 
ZA 
ZW 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



M KR 
B KZ 
E LC 
m LK 



for designating States 
"this sheet: 



Republic of Korea Check-boxes reserved 

Kazakhstan become party to the PCT after issuance oft! 

n .dz r hG. 

m MZ r. .HZ. 



which have 



Saint Lucia 
Sri Lanka 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4 9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the 15-month time limit) 
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Filing date 
of ear 1 i er application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country , 


regional application:* 
regional Office 


international application: 
receiving Office 


item(l) 

21.09.99 


266548/99 


JP 






item (2) 










item (3) 











Sheet No. 



Box No. VI PRIORITY CLAIM 



I I Further prior^^Haims are indicated in the Supplemental Box. 



fx] The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
— of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one countiy parly to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.1 0(b) (ii)). See Supplemental Box. 



( 1) 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA/ 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

4 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 

Total number of sheets 



26 

2 
1 
0 
12 



4 5 



This international application is accompanied by the item(s) marked below: 

1. n fee calculation sheet 

2. □ separate signed power of attorney 

3- □ copy of general power of attorney, reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documents) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. n separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

o m tk / .Written Statement and Document providing 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 

international application: the Japanese 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the ret 

IKEDA Masato NAKANO Tetsuo 



KYOWA HAKKO KOGYO CO., LTD. 



TAKANO Yutaka KAMADA Nozomu 







1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
P | received: 

1 ^] not rcccivcd: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international, application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


5. International Searching Authority y„ . , 
(if two or more are competent): Id A / 


6. 1 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 



■ For International Bureau use only • 

Date of receipt of the record copy 
by the International Bureau: 

Form PCT/RO/101 (last sheet) (July 1998; reprint January 2000) See Notes to the request form 
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PCT/J POO/06471 



From the INTERNATIONAL BUREAU 
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NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 



(PCT Rule 47.1(c), first sentence) 



7 



Date of mailing (day/month/year) 



29 March 2001 (29.03.01) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-Chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Applicant's or agent's file reference 
1236 


IMPORTANT NOTICE 


International application No. 
PCT/J POO/06471 


International filing date (day/month/year) Priority date (day/month/year) 

21 September 2000 (21.09.00) 21 September 1999 (21.09.99) 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KR,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^ALAM^A^AZ^BB^G^ 

FI^GD^GKGM^HUJDJLJNJ^ 

M^MW^^MZ^O^OA^PT.RO^aSD^ 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
29 March 2001 (29.03.01) under No. WO 01/21774 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





Authorized officer 




The International Bureau of WIPO 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3913915 
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RECEIVED 



From the INTERNATIONAL BUREAU 



PCT 



MAD - 6, 200/NOTJHCATION Q F TRANSMITTAL 

OF COPIES OF TRANSLATION 

OF THE INTERNATIONAL PRELIMINARY 
i f~ jf jj EXAMINATION REPORT 

(PCT Rule 72.2) 



P. Di 



Date of mailing (day/month/year) 

20 February 2002 (20.02.02) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-Chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Applicant's or agent's file reference 
1236 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/06471 



international filing date (day/month/year) 
21 September 2000 (21 .09.00) 



Applicant 



KYOWA HAKKO KOGYO CO., LTD. et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 

2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

E^AT^CH^N^LNO^Z^RO^RU^^US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP.EA,AE,AG7\L,AM,AU,AZ,BA,BB,BG 
GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KR,KZ,^ 

PL^^SD^E^CS^SUTJTM^R^T^UA^CU^VN^U^ZW^A 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to pr par and furnish such translation directly to each elected 
Offic concerned (Rule 74.1 ). See Volum II of th PCT Applicant's Guide for further details. 



■ 


The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

Eliott PERETTI / 

Telephone No. (41 -22) 338.83.38 // 



Form PCT/IB/338 (July 1 996) P ~ 4674626 
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PCT 9 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
1236 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PC T/IPEA/416) ! 


International application No. 

PCT/JP00/06471 


International filing date (day/month/year) Priority date {day/month/year) 

2 1 September 2000 (2 1 .09.00) 2 1 September 1 999 (2 1 .09.99) 


International Patent Classification (IPC) or national classification and IPC 
C12N 9/10, 15/54, 1/21, C12P 19/18 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of. 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

29 March 2001 (29.03.01) 


Date of completion of this report 

24 July 2001 (24.07.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONA' 



m 



ELIMINARY EXAMINATION REPO 



Inu,. national application No. 

PCT/JP00/06471 



I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
fXl the international application as originally filed 

the description: 

pages 

pages 

pages 

| | the claims: 

pages 

pages 
pages 

pages _____ 

1 | the drawings: 
pages 

pages . 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



, as originally filed 



filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages __ 

pages 

pages 



, as originally filed 

filed with the demand 



. filed with the letter of 



3. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 1 contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority; in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4 - I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. ■_ 

I I the drawings, sheets/fig 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70 .1 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



□ 
□ 
□ 
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INTERNATIONA* 



ELIMINARY EXAMINATION REPO 



Iniw, national application No. 

PCT/JP00/06471 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1,5,7-16 YES 

Claims 2-4,6 NO 

Inventive step (IS) Claims 1,5 YES 

Claims 2-4,6-16 NO 

Industrial applicability (IA) Claims 1-16 YES 

Claims * NO 



2. Citations and explanations 

Document 1: Kohler, U. et al., Plant Mol. Biol. Vol. 30, No. 1, 1996, pp. 213-218 
Document 2: Cole, S. T. et al., Nature, Vol. 393, No. 6685, 1998, pp. 537-544 

Based on the descriptions in documents 1 and 2 cited in the international search report, the 
inventions set forth in Claims 2-4 and 6 do not appear to be novel and do not appear to involve 
an inventive step. Documents 1 and 2 describe a polypeptide having transaldolase activity and 
comprising an amino acid sequence in which 1 or more amino acids have been deleted from, 
substituted in, or added to the amino acid sequence identified as Sequence ID No. 1, and the 
DNA that codes for that polypeptide, as well as a polypeptide having transaldolase activity that 
contains an amino acid sequence having 60% or greater homology with the amino acid sequence 
identified as Sequence ID No. 1 , and the DNA that codes for that polypeptide. 

Based on the descriptions in documents 1 and 2, the inventions set forth in Claims 7-16 do not 
appear to involve an inventive step. Persons skilled in the art can easily culture a transformant in 
which the DNA that codes for the polypeptide described in documents 1 and 2 is introduced into 
a suitable host, and cause that polypeptide, an aromatic amino acid, aromatic vitamin, L- 
histidine, riboflavin, nucleic acid and nucleic acid-substance substance to be produced in the 
cultured cells. 

None of the documents cited in the international search report describes the inventions set forth 
in Claims 1 and 5, and therefore these inventions appear to be novel and appear tc involve an 
inventive step. Documents 1 and 2 do not describe the polypeptide comprising the amino acid 
sequence identified as Sequence ID No. 1 and the DNA having the base sequence identified as 
Sequence ID No. 2, and persons skilled in the art could not easily conceive of these matters. 



Form PCT/ IPEA/409 (Box V) (July 1998) 



THIS PAGE BUNK luatw 




(ifcS&l 2$u &MftmB>mS60i) 
[ P C T 3 6 P C TSIIJ70J 



12 3 6 


I PEA/4 1 6) Sr#fi5t5rt, 


PCT/J POO/0 6 4 7 1 


HBSttigaB 

(H.^.¥) 2 1. 0 9. 0 0 


(H..H.#0 2 1. 0 9. 9 9 


B§g#8<F#gi (IPC) 

Int. CI* 


C12N 9/10. C12N 15/54. C12N 1/21. C12P 19/18 




(USA (ft£Xti£fJO 



i. mm^mm&mM&ftj&vtiz<»m&^mm&m&zmm'<7mmm574k (pct3 6*> (ommic^^mtt-rz. 
(p ct«bij7o. i6&u:p cT&mmmme o 7-j§-#jgo 



3. w<OSBHMiSg$81!rf4, JfctfJrt^Sr-g-tf. 
I [x] SSH^iiSaE^WSfiS 
n □ «$fe*i 

TV □ %^^>^-<40^$Q 

V [x] PCT3 5&(2)K&5g-rsSrSitt. iS*ttXliH^±©fiJfflprt6ttlco^Tom«, *>*:*!> 

»;StiSt£.U<tft9J 

VI □ *>5S(D5lffl3tjSt 

vn Q m&mm<o*m 



2 9. 0 3. 0 1 


2 4. 0 7. 0 1 


H*BMMW (IPEA/JP) 
1 0 0-8 9 1 5 
JRXff^ft ffl K =T @4#3f 


WF/rME* (*tRB<£>*>SJ®*) 4 B 9 2 8 1 


MM (^^^ 

03-3 5 8 1 -1 1 0 1 rt/R 3 4 4 8 



^PCT/IPEA/409 (**E) (1 9 98^7/3) 



THIS PAGE BLANK (uspto) 




# PCT/JP00/06471 



1. C<OS^{t#ffi«§r±TIBwmS$3SJcS<5v>rf^fig$ixfc <> (feg6* (PCT14*) ©a)ttl^<^i: 
P C TMIU70. 16. 70. 17) 



0 mm#t<om&tiim&m 



m 
is 



□ mm 



□ 



SB 

m 



W*ffl#oE?iJ3l0>i$# SB 



PCT1 9*<O^JiS<5#ffiiE$^fcfco 

H^?-«#firoi»*s t &\z&m stun t> <r> 



2. ±.m<ommmm<o^mn, Tfeic^i-^-a-sriSK «*k ciosigwKro^-c*)^. 



□ PCT«IlJ48.3(b)ICV>9S^BB<OBT^ 

□ SBHH*#£©fc#KS§W Six*: P C TSJW55. 2*fcf*55. SfcV* 5 «f?3:<0«S 

0 Affile j: zmmm\zmmi,ttmw 1 7 ^-y-f/^f^ * ? iz. x z&mmz&MLti&fiwm— c*>s womft 



□ w*fl^ sb 



— v 



□ §&#<0«SB SB 



_3I 



ttSO-C, •€:<D«iE*s$ix/i!6»ofc'b»i: UTMLfc. (PCTgLHij70.2(c) - W«ESr-g-tfHU#x.ffl)K«± 



S^PCT/IPEA/4 09 (Sit) (1 9 98^7^) 



i 



THIS PAGE BLANK (uspto) 




fl§#2E$a& 



SESfflBr^ PCT/JP00/064 7 1 



v. sim.it. m^jntmm±<ommsjmmz^^x<ommi 2^k (pct3 5*(2» i-js**^*?, *ti*mttvz> 



1. SM 



mm.& (n> 




1\ 5. 7-16 








2-4, 6 




mma (i s) 




1. 5 








2-4, 6-16 


m 


mm±<omm *im& ( i a) 




1-16 










m 



2. UtSfcRtflftlHi (PCT*a«70.7) 

ZfiliSfc 1 : KOHLER, U. et al. , Plant Mol. Biol. (1996) Vol. 30, No. 1, p. 213-218 
:£gfc 2 : COLE, S. T. et al. , Nature (1998) Vol. 393, No. 6685, p. 537-544 

|^H7-16fl ^ilXltti2ia «5it^$r#b^VN 0 ifcjSU , 2 K 

^^^^ b#<5 n <b -c£><5 0 



l*PCT/IPEA/4 0 9 (IV!) (1 9 9 8¥7t) 



THIS PA6E BLANKS™ 



09) 1»RtnttoWimfemM 
(43) m&<&ma 

2001 *E3 R29 H (29.03.2001) 




PCT 



(10) B&^BflS^ 
WO 01/21774 Al 



(si) mt&mwm 

(21) BIBtUM*: 

(22) BBSttlHB: 

(25) mitURa)fB: 

(26) SBg^BB(DSI§: 



C12N 9/10, 15/54, 1/21, C12P 19/18 
PCT/JP00/06471 
2000 *F9 E 21 B (21.09.2000) 



oo) s^tm?— 9 1 

^1? 11/266548 1999^9^21 B (21.09.1999) JP 

(7i) aiffiAf*S£»<£T<&ffi£llico^T;: ttfDBK 

X^f*5£#*± (KYOWA HAKKO KOGYO CO., LTD.) 
[JP/JP]; t 100-8185 «MS^ftBaE^:^Br— Tg6§ 
I-^Tokyo(JP). 

= (72) S£!B# ; a3j;t/ \ \ 

= (75) «0J#/USAr*@^^^^^: /^BaiEAVlKEDA, 
g= Masato) [J|P/JP]. ffiU *SVTAKANO, Yutaka) [JP/JP]. 
SB mm M (KAMADA, Nozomu) WP/JP]; T 194-8533 £ 

== mfflBTBam*iBr3Ta6S6^tsaB»x3i«ic3C^± 

= ft Tokyo (JP). *»»ffl<NAKANO f Tetsuo) 



[JP/JP]; T755-8501 ULl □ i^gBrfj;*;:?Bffi2548§i6 
tS?PS8Xl6tt5C*a *S|5X«rt Yainaguchi (JP). 

(81) Fty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 1L, 
IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, M W, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) rf £@ ARIPO *#PF (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), — ^ vT^I* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — a «y 
(AT, BE, CH, CY, DE, DK, ES, FT, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI *#st (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: NOVEL TRANSALDOLASE GENE 

(54)5&ej)0)*f*: ifrah7>^7;bK7- tfitfe^ 

(57) Abstract: Attempts are made to provide a novel transaldolase gene; a polypeptide encoded by this gene; a recombinant DNA 
obtained by integrating this gene; a microorganism carrying this recombinant DNA; and a process for producing an aromatic amino 
acid, an aromatic vitamin, L-histidine, riboflavin, a nucleic acid, a nucleic acid-associated substance, a novel saccharide, etc. by using 

f^J the above microorganism. As the results of extensive studies, a novel transaldolase gene is isolated from chromosomal DNA of a 
microorganism belonging to the genus Corynebacterium as a DNA fragment complementary to the requirement for shikimic acid of a 

O transketolase defective variant obtained as a variant with the requirement for shikimic acid belonging to the genus Corynebacterium. 

O Further, a recombinant DNA containing this gene is constructed and transferred into a host microorganism, thereby achieving the 
^ objects as described above. 




(57) m%3: 

♦ 

fcfc. tt*e^ft«rffliM.#DNAft*i36U SflW*ttDNAft1&£«£#»C 

SMw-rsifc-c* ttBWftaft*-rscfc^c**cfcft*mu *«wt^*rs 
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m m m 

£&oT 1^3 [Arch. Microbiol., 164, 324(1995)]o «oT, Ztl*>ttmmV!}<D%} 

CO?lfE^[GeneBank Accession Number D13159K v-f □/^r'J ^ A • P 
^>^a*CDjt^ [Nature, 393^537 (1998)]> ^>*3:3 y &3fc<E>jtfc^ [Plant 
Mol. Biol., 30,. 213 (1996)]^#g|^nv ^<Di&gMW$®LfeZtlT^Z>o 

Mlb&®m<D£.m&&fa±T2>z£&m££tlT^Z> (W098/18936) 0 
-7/^ h-^=fe^t5fe«)tMffl$nfc^|[J. Am. Chem. Soc, 114, 6980 
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^r^h% ^mm-r^sm. 3$mmv*^>s L-t*^>. y^^ex & 

«Ti3 (1) - (1 6) tcMf So 

(1) IS^J#^lI3fB©T^y^iE^J^^^S^y^r^-Ko 

(2) ia^j#^iH3*s©*y^r^ btc&i^ iu±(D7$ym&K&s m 

(4) ±13 (1) ~ (3) ^1*nfrlOO*y^:7^K£=3-b-r£DNAo 
( 5 ) K?'J#^ 2 IB«cD^aiE?y^Wr -S D N Ao 

(6) ±13 (4) (5) ODNAhX b y >^i> h^ttTt'A^7 
KtSDNAo 

(7) ±13 (4) - (6) VA-rn^-ocDDNA^^^^-tzM^^T-lf^ 

(8) ±13 (7) ©iI^ftDNA$§Wt§M^o 
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( 9 ) ±13 ( 8 ) <DBmmWk<£&Gk%-r £±13 ( 4 ) ~ ( 6 ) ^"fftfr 1 
&W-r*7&HlESM*-ca&3* ±13 (8) £fefc* (9) 0il» o 

(id ±i3 ( i o ) (Dj^nmm^mmtzmmv. ^m^mz^mmr ^ ; 

(12) ±i3 ( 8 ) mmmm^ifiu.m-r^±M ( 4 ) ~ ( 6 ) ^-ftm? 1 o 

(13) W&Umbifi. L-fc*^>, >;^7^hT>. tttt^^tl^ttnX 

®mti>zm&nz®M%£mTzmti&m?zBmmmfor&z, ±13 (8) 

fck (12) 

(14) ±13 (1 3) ©Bftfcf&#£i§mJ3Jg§tU t%mWWzL-HX?-V 

(15) ±13 ( 8 ) Off$Kfe^^tgife{3^»b. t&m®}Wz±m ( 1 ) - 
(3) ^-fixfr locDtfU^?- K££fdo^»c*-fcl\ m^mm^OU* 1 ) ^7?- K 
^^m-r^ci:*#t![^-r5s ±§3 ( 1 ) ~ (3) v^tifrlocD^U^r?- Y<D 

(16) ±13 ( 8 ) £tzi± ( 9 ) (DBnmwLte, mmmmmfo<Digmv!}£tzte 
m%myo<Dmmm*Bmffi£ vxm^\ >t y—x&£zf7ji y— x&7km&fo*iz 

#£-&b«>> 3&7k&t(&{fctpiZ!&T)l' Y—XiZ§£tr h-^Oi/k Ynlc->7~k h >g0 
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(1) ^B^CD^U^r^H 

tt&g b < ttftin cTti^T ^ y i?iE#Jfr e> & t> , fro h ^ > ^ b* ^ — t?rSt4 £ 

— -t??St$£W-f S^V^:^ K(±s Molecular Cloning, A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1989) (Wr\ ^U^-a. 
^—•>7n——>y m2ffi.hV&'?) , Current Protocols in Molecular Biology, 
John Wiley & Sons (1987-1997) (WTx 7D hn— )\,X ♦ -f > • =EU 

• M-f tDi;- N Nucleic Acids Research, 10, 6487 (1982), 
Proc. Natl. Acad. Sci. USA, 79, 6409 (1982), Gene, 34, 315 (1985), Nucleic 
Acids Research, 13, 4431 (1985), Proc. Natl. Acad. Sci. USA, 82, 488 (1985) 

-\-m, &iz im-frt>%iiffi(D7* yit-fesct^t uv^o *m%<Dxv^ 
7-f^h7>x7^^ — ersts & w -r s «> tts ibbis-^ 1 1 m<n t x j m 
e*i t'Ptt <i:*.6o %u±, mm* 8 o %w_t, ntz 9 5 %w±cD^imt4^# u 

(2) *»DNA 
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g; tz, wwm^ 2 mm<D DNA£xhu>s^>h &^ttv w x u n x-r 

*V X f £ D N A IH^'jaoi2^J#-^ 2\,ZmZft2> ^tSDNAI 
fc(£^DNA©rtgfl»rtf-£XD-X£:b-^ nDr-;W7iJ^^>3>a, 

x^-^ -/w x>j^-r-t?-^3>^$,so(itMf ww x *v -fc?— > a >&3i 

-^S*©DNA^fe(i^DNAcD»fM-^@^bbfc7^;i/^-^fflV>T. 0.7~ 
1.0mol/lCDNaCl#^T. 65°CT^W XU #V -tf— >£fr O.W2fg*lJg 

cosset ammm<Dsscmm<Dmm±, i50mmoi/i mti-hw^, 

15mmol/l ?^>mi-Y U^AJ^&S) £fflv^ 65°C^#TT7 w 
-r 3 - 1 cfc £ |5l £ T- £ & D N A £ & £ Z. £ ifi X # 5 o 

mm $ n x ^ £ 15m *p b x n ^ z t **-e # s 0 ^ -r x u x^r x pj mtt d n a t b 

§ o 

##PJ3©DNA&. U*M^ij «>AM{3jg-rS^tl©^fe^DNA5{P5>, 

•^AJi^s-r^^^i: bTiin y*;^^ »; ^Ajs^fciaxi^ u ^ a 

n U U «5 A • X;i/* * ^ A ATCC 31833 

n ^nt^ »>a • x;i/* * ^ a atcc 13032 

niJ^WJ^A- X-fe h7^>h*7^7A ATCC 13870 
13 U^MX^'J £A • JjJli-^ ATCC 15991 

n'J^Mi'T'J^A • ; \— % j- U X ATCC 13868 
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ATCC 


17965 


n y ^.^^9- y ^7 a ■ 


• U V «i?A 


ATCC 


15990 


n U ^^t 1 U •> A • 




ATCC 6872 


7\s MJ^Z't U *J A ■ 




ATCC 


14068 


^i/ tr;^^ 1 y ^ a • 


• It y ^7 D y :r 4 J) A 


ATCC 


14066 


^ixtT/'N^-T-y'i'A - 


i_ i__r >, n m 


ATCC 


19240 


^i/bTM^yy ^a 




ATCC 


14020 


^nf^^y e?A ■ 


• 7^^A 


ATCC 


14067 


ri/f^^^U e?A 




ATCC 


13869 



3 yiMt^yy ^A«t:JR"rS«^«5<Pe>©»!6f*:DNA©tttBtt^ 

[«*K«fliHa58-126789K:l3tt©^^] fcflfeoTSJBfcff "5 £ £#T* # 

ft^n?. h^>^^ h^— t?^ia^«[Appl. Microbiol. Biotechnol., 50, 375 

( 1998 ) ] ©*B*iT-5tiR-r £ c: i: \z. «fc t> isflrc # 5 0 

m?^*^ K.fcffl^T p5>>*>7- h7- Sjie^^tSt* C^OitK. 
^'J^A • ^ATKT61*(FEEM BP-6399)]^BH^mU ^+^fi5*j4tf 

nit u fcrnnmymzmsiT z «, iMte^^ts 7*7 x k &#srr set 

So 

7*7>f v-£«»u=» y*^^y ^Ajg{3jg-rs^^?>^ssibfc^!fe<t:D 

NA^ii:l/T> PCR^ [PCE Protocols, Academic Press (1990)]£fflV^ 

DNACDJfi|ii&ff^^i:t3«fc t)xfifecD=i y;M**^y ^A^cjg-rss^tifr^* 

IPJCDD N A *&m&%m T £ d il^T* £ So 

n^y ^AjstjRt-s^^^aaKbfeSse^DNAtc^u-rnD-wN-f 



J 
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Mm b fc/S— * > - *-)\> x>-#<D D N A^^gT^b^^t- 5 3 £ iz £ o T & > 

*^bjcd d n a *mm? 5 c i: § s o 
( 3 ) u ^t*^ kcdsbs 

KSu- K-rSSP7>^^tfJSi^^S^CDDNA»r>t^ilM-rSo 

iiiistbtit jm^ is> is^^ffliia. hemis^ mvummm. g&jt-tz 

Mitt £ ftM-Z £ £ * © t? & ti fcf v * T ti & ffl v * 3 c £ t^T- t 3 o 
3831^ — bTldU ±IBHf ^«fflie t: £ v ^ S nJti& v > b ttSfefitt*^ 

FtSDNA bT & * -\±WM£.<to*T: & 3ygM«Jt£T*& % 
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i^^^-hLTIt #iJx.fc^ pBTrp2 x pBTacK pBTac2 (^-fft&^-D ># 
— v>;W A4±J^ D rUIS) N pKK233-2 (Pharmacia^) , pSE280 (Invitrogentt 
80 s pGEMEX-1 (PromegattM) . pQE-8 (QIAGENftSO ^ pKYPIO (#^Hg58-110600) , 
PKYP200 CAgric. Biol. Chem., 48, 669 (1984)} , pLSAl CAgric. Biol. Chem., 53, 
277 (1989)3 > pGELl CProc. Natl. Acad. Sci. USA, 82, 4306 (1985)3 , pBluescript 
II SK(-) (StratagenettUD s pTrs30 C Escherichia coli JM109/pTrS30 (FERM 
BP-5407) &K>mm , pTrs32 C Escherichia coli JM109/pTrS32 (FERM BP-5408) 
«fc DUSO ^ PGHA2 C Escherichia coli IGHA2 (FEEM B-400) <fc QmW., ftmffl 
60-221091) , pGKA2 C Escherichia coli IGKA2 (FEEM BP-6798) <fcDiiSSL 4$SSB3 
60-2210913 s pTenn2 (US468619K US4939094. US5160735) . pSupex. pUBHO. pTP5. 
PC194, pEG400 CJ. Bacteriol., 172, 2392 (1990)3 s pGEX (PharmaciattSSO . 
pET^^A (NovagenttM) m%$>lfZZL t&-£ £ -So 

V^o 0"J;tfcf> trp^D^— * — (P trp ) N lac^n^r— P L 7°D^— * — N P 8 7*0 

Vf %>Z.h-&-£%Z>o HLtz ftri &2~Dmm-Z : &fzZru^:—Z— (P trp x2). tac^D^: 
— , lacT7TD^E-* — x let I ^D^-^— (Dio^ A^(Cigti-e&^^nfe 

l>tfV-A^IB?iJT-&^> W >-^;i/*V (Shine-Dalgarno) iB^Ji:^^ 

y > hor^m^tumw. mz.\-£6~imm izmm^tz^^^^ Y&m^&zt 

$»IIM^^^-{:^i>tll*^0DNA©M:l±fe?IIWJ{i 

AJKs □'J^fiJ'i'AE ^d/\*^U >^AJS. ^>i— K ; E:^;*S^^cM-r 
&^$[£$J^ Escherichia coli XL1-Blue x Escherichia coli XL2-Blues 
Escherichia coli DHK Escherichia coli MC1000. Escherichia coli KY3276 X 
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Escherichia coli W1485> Escherichia coli JM109 N Escherichia coli HBlOk 
Escherichia coli No. 49s Escherichia coli W3110. Escherichia coli NY49s 
Escherichia coli GI698^ Escherichia coli TBK Serratia ficaria N Serratia 
fpnticola> Serratia liquefaciens ^ Serratia marcescens s Bacillus subtil is > 
Bacillus amyloliguefacines s Brevibacterium ammoniagenes N Brevibacterium 
immariophilum ATCC14068 N Brevibacterium saccharolyticum ATCC14066^ 
Brevibacterium flavum ATCC14067. Brevibacterium lactofermentum ATCC13869> 
Corynebacterium glutamicum ATCC13032> Corynebacterium glutamicum ATCC13869 N 
Corynebacterium acetoacidophilum ATCC13870 N Microbacterium ammoniaphilum 
ATCC15354 N Pseudomonas put i da N Pseudomonas sp. D-OllO^^&tfS Z. £1$-£ % 

fei^(^^^-rn*>fflv^SCi:* ^ -e^^ m?Lb£, *;i/->^A^^->>&ffiv^^CProc. 
Natl. Acad. Sci. USA, 69, 2110 (1972)3 . 7"P bT^* h& (2^^^63-2483942) „ 
gifc&Gene, 17, 107 (1982)-$>Molecular & General Genetics, 168, 111 (1979) 

YEP13(ATCC37115K YEp24(ATCC37051K YCp50(ATCC37419k pHS19^ pHS15^£&l:f 

I^T & <fc < xfll*. ^=^7-7 dr^— If ^©8?*§^©;tfc^ ©/D i E— * -> PH05 
7D€-^-, PGKT'n^— N GAPrD^e— * — N ADH^P^E— * — , gal lT^P 
^E— . gal lO^P^E— ^-n t — h>>3 y^U^r?- K^D^E- MF 
CUP lrD^-f^lf^C^^T^So 
^TOi:bTi±> y-vftwj-tX ( Saccharomyces ) JS. ^^y*n?^ 
-fe^ ( Schizosaccharomyces ) Jg s ^'J^PT-f-b^ ( Kluyveromyces ) M N r U n 
*#p> ( Trichosporon ) ^ N J -fe^. ( Schwanniomyces ) 1^ b'hT 

(Pichia)JSs ^-^>^-r ^ ( Candida ) /iggfcjg-r fl>J£t& Saccharomyces 
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cerevisiae . Sch i zosac charomy ces pombe . Kluyveromyces lactisx Trichosporon 
pullulans . Schwanniomyces alluvius . Candida utilis e £$>tf 5 £ t&X # 5o 

ti & ffl l * 3 Z. £ #TT ^^Itxl/^hn^b- ->3>*£ [Methods Enzymol . , 194, 
182 (1990)]. ^7iD77X hi£[Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)]. 
@^';^A?£[J. Bacteriology, 153, 163 (1983)3. Proc. Natl. Acad. Sci. USA, 
75, 1929 (W8mm<Dj3mm*$>\72>Z-tW'Z:%2> 0 

t&M8&£^£fcbT^3^'£J3tt. 0iJx.fcf. pcDNAI. 

pcDM8 {y±u Z/flM) . PAGE107 C#^¥3-22979. Cytotechnology, 3, 133 (1990)) . 
PAS3-3 (^^¥2-227075) . pCDM8 CNature, 329, 840 (1987)) . pcDNAI/Amp 
(InvitrogenttM) . PREP4 (InvitrogenftM) . PAGE103 CJ. Biochem., 101, 1307 
(1987)1. pAGE210^^$>^SCi:*ST*$So 

0>J;ifc£. r^tfn^f Jl/J* (CMV) ©IE (immediate early) 
SV40©^rD^E— i/ hD-w^co^o^— 
f^^^OrD^- t-hi'a'^rDt-^- SRa/nt-^-^ 

1&£IB11IB*: bTBu t h©^BSt?$>?>^-v;w^ (Namalwa) #fflfl£. VfrOfflMT- 
fe^COSTO. ^W-— X • s\2±X*—<DfflffiX*$>%>Cmmm. HBT5637 (#^Bg 
63-299) m^tbVf ZZttPT-gZo 

CCytotechnology, 3, 133 (1990)) . U (^¥2-227075) . 

iJ^7j^3>S CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)) . Virology, 
52, 456 (im)m%$>l-f2>Z.btf7:g2> 0 

^EbdrJi-^— • y^^f^-D^— . Baculovirus Expression Vectors, A Laboratory 
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Manual, W. H. Freeman and Company, New York (1992k Bio/Technology, 6, 47 

(immizt^m^nr^mzx^x, ^y^r*- FteftrntzztwegZo 
mxmz&^xm^*>nzmfc¥mX'<p?-t{sT&. mau pvli392, 

PVL1393, pBlueBacIII ( i:4)(3lnvitorogenttS^) ^tfS^il^^So 

^3r3.nt?4)ixtvxi±, fe&mm&&izm%k-?2>t>'(jvxx$>2>-7 

-7h^777'*'J7 >?. >7 1/7 — i£ U aFp ^ ;i/X(Autographa 

cal if ornica nuclear polyhedrosis virus)^£fflv>£><r. So 
m&*fflJ§&£bT&. Spodoptera f rugiperda c£>9Ej||jfifflfla-e$> 5Sf9 s Sf21 
CBaculovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and 
Company, New York (1992 )} . Trichoplusia n\<DW$kW&X&> SHigh 5 (Invitrogen 

^2-227075) x ^?is3>& CProc. Natl. Acad. Sci. USA, 84, 7413 

(1987)} m&$>tfZZt&X%2>o 

l^T&<fc<> 09*. Ks *ij777- : E1f'f^'f^ (CaMV) ©35SrP^-* — x 
>T*7^> 2>Z\hftX%Z>o 

urn* ^ * -(Drnxxtik titii it mb&c d n a &#Air z?jmx$>n& 

l^ft&ffl^&Ch**-?:^ ^J^iis 7^PA'7r'J9A ( Agrobacter ium ) 
HHg59-140885 s ^H»0-70080 N W094/00977) , :n U ^7 h D#U— a (# 
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BS1BS60-251887) % ^-^-f *;i/«T> (&B?m *m^Z*>m (^^2606856, 
^§^2517813) m*&l?ZZt&T'%2> 0 
lfe?©!6S^SJ:lti±s mmftMlZM^ ?u-=.>>/m2 

\,xnhtit^m.mmw.x^>^^ mnmm^^mm-r^mhvx, mm 
m.<D^mmit^s ^^tr^ ^?h>, m^*x. isx^^, u-y^-y 

mti ;i/ ^ V > £ d £ &X § 5 o 
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tti 5-4o°c*s < t<s is#^Httx mmi emm~~7 bh-c»5. ittcpH 

VtzWL^^mir %>h% tcfciu DT-T >7 r j-— 9— ^tgifel3» LT * 

£*lT V , > 5RPMI1640tgJfe CThe Journal of the American Medical Association, 199, 
519 (1967D , EagleCDMEMtgife CScience, 122, 501 (1952)D x ^OW^y^Bfc^MEM 
mtt CVirology, 8, 396 (1959);) . 1 9 9*Sife CProceeding of the Society for 
the Biological Medicine, 73, 1 (1950)3 £fzteznzmMz*}&}%tfRm^&W; 

m vtzmmm^m ^ % a t &x % s<> 

ji3TpH6~8 N 3 0~4 0°a 5 % C 0 2 #«T^©^Tt 1 ~ 7 

toisXb&^o 

^nTl^STNM-FH^flb (PharMingettM) > Sf-900 II SFMigife (Life Technologies 
ttSSO . ExCe 11400. ExCell405 (l>-fn* JEHBiosciencesttM) x Grace' s Insect 
Medium CNature, 195, 788 (1962)D m*m^Z>Z.h1$X% 2>o 
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— mz&mZti-t^Z&^i'? - 7>Y - 7.5 — ^(MS)tgife. ^y'f b(White)i& 

t&mm & m v ^ s z t & x # s <, 

tgiiE^ 3impH5~9 s 20~40 o C©^T-e3—60BP^ff "5o 

y ^r*- h- ^^m-r £ c: £ c .to, y 17* y *mm? zztttx-gZo 
mmmz^m^Mr^m, ^h^m±mm^-m±iz^m^^^m^^, mm 

tf-)WJ>io(Dj5m CJ- Biol. Chem., 264, 17619 (1989)} N P CProc. 
Natl. Acad. Sci. USA, 86, 8227 (1989). Genes Develop., 4, 1288 (1990)D . 
Sfc(i^¥5-336963 N WO94/23021^ic:fa*&©;&&£*fMB-f tlZk £K 
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<*e>t^ Mfc?mx^fcm®%.tc&m®<Dmm&n fritz &zz£iz£t). &b 

^^CAmerican Journal of Clinical Nutrition, 63, 639S (1996 k American Journal 
of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 830 (1991D 

* (^Hg63-309192) „ mm&$>\-f S^^^So £©B£Cfflt^ft3:7*n;E 

Cmi^ig*, 20 (1994), fflttJg*, 21 (1995 k Trends in Biotechnology, 15, 
-45 (1997)^ (C^SDT^tgU K^'J^7f HSStett^t^ • S»$^ mm 
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*m%(Dftmm&mz& bm&ztitc**)^??- h^mmm^-r^r^biz^m 

r«^3i^^-r?>^^^ < j:!5#^n5±?g^?>. mm comma mmmmm, mt>, 
®mitomm. m^mzx^mmm, ttt&m, ^mmmiz^^tuMm, it^^m 

(DEAE) -t77D-^ DIAION HPA-75 (H^bJG&ttSSO ^<3Dl^>£: 
ffll^cH-ftV^DYh^?^^ S-Sepharose FF (PharmaciattSSO 31 

Ol/^>W«'l't>^DYh^7 7>f-^ 7x 

mx*)^7'*Y*iEntii±i*ffimiizm?o mm^co^ ±mtmmcommm 

F^&mmfa&Mffiftizfri&gntzWi&iz^ mm±.mizm* u ^7*- 

±mtmm(Dm%&Mmm&m^2>z.£iz&t)^ mmms 3 a&mzz\£&-cg2> 0 
z\<D£oiz{sTmm$fi2>-#')^7?-F£i,Ts mzi^ mm^immcDTz 
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. tBocg ( t -y^^^-z/ij^-^m) m(Dib¥&f&mz&-DT 

bgLM-tZZttf-trgZo 3;£x Advanced ChemTechft. /t— 3r> • # N 
Pbarmaciatts Protein Technology Instrument^ Synthecell-Vegatt^ PerSeptive 

(4) ^B^cDDNA^JfflbfetJM©M^ 

(a) ^mifc7*;m^wM\z?^>m<D^mmb-&m. ruv^i^^K 

a^M^K^ L-h*^>. feSVA{±U^7^ t>f®41i*tt5fSK 
^u^r^-h\ n;>^^i/^-^>h\ try ^ b\ :ry>jg^ tr'M 

±4>^S#^&. g^b<(iftAD^nfeDNA^^WrS^®^#: (WT> B 
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So 

SK"T3o h 40mmol/l (pH7.6) N S^*^*t:ys?> O.lmmol/K h— * 

6 — 2.8mmol/K ^Vxn—Z4 — V>m 0.2mmol/K ^'JtD-;v-3- 

^mm^^^>, L-tX^^X U^7^£>. :T»J K-*>K U SS> 
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So 

(b) mmt*.ife<Dm.m. 
mm *mmm t ^xm i \ t y & «t V7)i/ k £#£-&b«>, 

T> lmU/l~l,000U/lT-&tK b < &10mU/l~100U/lGDilJg-£ffl^£o 
ii»DUt*J:^o #®7St4#J£bTfcj\ ^'J^-^r^^^U> 

(0a*«^->f =-->s-2i5, u*mm*tm) &*r©nM *>&m%i®m, -t 
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if^lf £>ft. Mmi~50ml/l<DitgT-flH^ft£o 
2M4&f**fc:£j£ Ufc#3gWfc: J: D ft £ n £*S©5£«ttDionextt«l©tt#;Br & 
g&££/i^TfT [Anal. Biochem., 189, 151 (1990)] o 

V^o 

Mil & s tocD^^cp^ 

3 U*M^»J W^AL2 2[^^mTCC31833^^g|#^nfe 

»J vf*— A^^t4^^;R. Katsumataetal., Proc. 4th Eur. Congr. Biotechnol., 
4, 767 (1987)]£NB^[f&;fc^r3>20g, ^S^^rX5g^7KlUl^ N P H7.2 
t»i Lfci§ife]3ml4'fcHiB U 30°CTOD 660 ^0.6{C^ 5lt-ig§lfc 0 

Wl (pH6.0) -C—lHlSSfeitU NTG400mg/L^^tf^ai?S3inl4 1 x^T-20^P^^^ 
^^frofe 0 ^Ma<*:^|5]^MT*2[oI51^^ N NBJgJfe3ml(K 30°Cl*l^ 
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[m^mizm^i.n^tst^ms pH7.2]£m?u 3o°cT'2BP^#ufeo 
$^*±t:§ti/T*fc3Dr-ft x i'j>i^iMi[riH iog. 

(NH4)H 2 P0 4 lg N KC1 0.2g,MgS0 4 -7H 2 0 0.2g s FeS0 4 -7H 2 0 lOmg, MnS0 4 -4~6H 2 0 0.2mg. 
ZnS0 4 -7H 2 0 0.9mg, CuS0 4 -5H 2 0 0.4mg, Na^A-lOHzO 0.09mg, (NHJfiMoAr^O 0.04mg, 

50mg. p-T^y^B#^ 2.5mgs *-7$>m$ti& IwgjS&ZfmJz 16g 
£zklU3^<^ pH7.2£ag^ bfem*]*5ctt>^>^ 5; ^50iDg/L^^tf M 1 ^igJfe{3 
^f^PU 30°CT*fg«b*:o 
©'J>^*S*feM 1 T-tt^W-B-r. is* ^ ^50mg/L£^fr M 1 m^MT^.^ # 

*>*^50mg/L£^t?M 1 m?it%m.&&V ; mi%m*<Dy)lzi-X& U 
#^fe^ife(z#^^U 30°CT-igltb*:o 

£#&M 1 igift40ml* 30°CT*24I$P^^L 3a<l>#8i bT^*:B#:£ig^&tf%U 

h ^ > ^ >T h ^ — fe*©r£t££ OT© «fc 5 13 bT $J£: b o 

hVX 50nnnol/l(pH7.5KNADH0.2iDmol/ls^T^ >t:n >j >^0.01mmol/KMgCl 2 
lmmol/K^r->;UD— X-5 - V >m 0.5nunol/K U :/D — *-5 - 'J >^ 0.5mmol/l, 

vm&m >#-vwwA*t«o io^g*^*r£j&Mfcj|gM*iB»£ 

Aax.T1.5ml^U 30 o CT-M^^To}feo 
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fiU 0 ^ 6 3 0 BftltT-X^S^^^x^XHS^^mx B$iMo < 
fcfrfJjH 1TI l#3^f (aJM#^"305-8566) £FEBMBP-6399^-£ bT^fE^nxv> 

So 

{^jt<E^©#t^^ iJ^r'J ^A • ^ AATCC31833©^fe#: 

^jUk^ LT fgjffiftl 1 C T5tf# LfcnU^M^'j^A-y 

=• ^A© p^>*^ r ^ — fe*3HS^ji^TKT6(FEBJlBP-6399)<£fflV>feo ^ 
fciu n U U £A • ^ ^AT^qJfi^r^^ ^ HpCSEK20£/f§ 

t^fco pCSEK20(i. =3 U^yt^y-U • ^l/^^^Aft*0777^ KpCG2 (# 
^Hg58-35197) (D&Wimtfe&s lej b < U ^/^^ V A • ^*^AE&*6D:r 

KpCG4 (!$|{0Hg57-183799) (07^7^7 ->>43<fct>*X h 1/7 h v^f 
>Wt£iifc9\ ^VxS/i'JtT • =3 U©— — -£&§pGA22[J. 
Bacteriol., 140, m(im)]<Djj±^J->>M&mte?-frt>!&2>7'^7* KT$> 
£ [Appl. Microbiol. Biotechnol. , 51, 201 (1999)] 0 

n U U ^A • 7)\,7 ^ ^ AATCC31833©tg^43«tmg*®^e J ©^ 

#DNA<D«KU±x ^H¥6-169785g3«©^{^oTfTofco pCSEK20 fcfc N iin 
£{M<*i* 'J^A^r'J^A- ^I/^ ^ 7 AATCC31833©tg#®^?,^^ 
6-169785HB«©^^^-©siM^^{3^oT#libfeo 

HU^M^U^A • ^;i/^^^AATCC31833©^<*:DNA^^>CDh^>^^ 

±S3© £ to{3^MUfe^^DNA*J < fct>*pCSEK207'^^^ K D N A=g-^lyUg£ 

ecori (5#&) T-w»fu mmm^^mm^M^-(^-^^>^-^ v&m^x 

^-Tn »j*m^u «^A • 7)\,7 5: ^A© h^>x^ h-^— Mmfc^KWfc 
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TKT6(FERM BP-6399)*JWT©^&T?BHtelj|Ufco 

=1 U U £A • 7)1*7 ^ ^ ATKT6&. NB^tfeSml^^MSU 30°CT-lBi& 

#Lfc^«^4ml^^^^^lOO/zg/ml^^tf S SMtgite [£OH3-X20g, 
(NH4) 2 S0 4 lOg, ^3g, ^Soi^r^lg, KH 2 P0 4 lg. MgCl 2 -6H 2 0 0.4g, FeS0 4 -7H 2 0 lOmg, 
MnS0 4 -4~6H 2 0 0.2mg^ ZnS0 4 -7H 2 0 0.9mg, CuS0 4 -5H 2 0 0.4mg. Na 2 B 4 0 7 -10H 2 0 0.09mg N 
(NigSMoA^O 0.04mg, e**->30Ag:fc«fca c "!M 7* ^ >t&mmmg&mUz<£fr, 
pH7.2tS8SE bfe*g«L]40mlC*IM bs 30 o CT"0D 660 #0.6lc& & 3 bfco 

^aflS^RCGPigJIb [^;i/n-^5g N £1f^y^5g N BM^* 
*2.5g, KH 2 P0 4 1.5g N MgCl 2 -6H 2 0 0.41gs FeS0 4 -7H 2 0 lOmg. MnS0 4 -4~6H 2 0 2mg. ZnS0 4 - 
7H 2 0 0 . 9mgs (MUmoflu-AHfi 0.04mg. >3Qug3&X.Xfy-4 T 5. >J^^2mg, 

3A^8-t h U «>A135g. ^'Jt-M^DU K> (#^fil0,000) 30g£7KllfC 

&*<£tsmm lomuzmio'mm/mit^^^^izmm^ l 

MIS^^bT30 o CT-6^a^>^(3^i:^ bSJE&^-frTrn Mbbfco 

^©rD h777 hS«[0.5BlS/MS«©t:i: 2,500 xgT'5#F^i>#i8tU 
T S M gjM(MgCl 2 10mmol/KCaCl 2 30mmol/h h U *50mmol/l, > 3*|400ininol/k 
PH7.5) lmlCfSJ&^bTal'&ifcS^x T SMCijigffi^O.lmHzM^bfeo CO® 

miQbs OWT-T SMCili®M*{c20%PEG6,000$^M0.8ml^^nbTM^bfco 
3#gL RCGP^i (pH7.2) 2ml%»U 2,500xgT-5#P^§<l>#g8£jWT± 
$B#$fc£Bfc*U Mlfc7"D h7*7^ h£lmlcDRCGPigife{clH§b;fco f$M 
mmo. 2ml 4 * i-? -f ^> >200/zg/ml R C G P ^Jgife ( R C G P Jgifefc: 1 . 4% 
^E^&^tfm*. PH7.2) Cc^frU 30°CT'10BP^tg«bfeo 

S^^ife± t^W bfc =f D lift, ^a^ffi*T?2ISI jfiit^^, 

^TKlmlC^bfco CO@M^*^^'1'^>20//g/ml^W-r-5g^^ifeM 
1 [^n-XlOg^ (NH.^PO, lg, KC1 0.2g, KH 2 P0 4 lg, MgS0 4 -7H 2 0 0.2g, FeS0 4 - 
7H 2 010mg. MnS0 4 -4~6H 2 0 0.2mg N ZnS0 4 -7H 2 0 0 . 9mg, CuS0 4 -5H 2 0 0.4mg, Na^A-lO^O 
0.09mgs (NH 4 )6Mo 7 0 2 4*4H 2 0 0.04mg, \Z**>5Q/jL8* P— T X .J £,ll#i?2.5ing N U~ 
^7^ >JfiKffilngi3 <fc ^«^16g^7kl 1 tz^fr, pH7. 2fcil& b fcigfife] ±tz mmtf 
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■7^^ KDNA*JH*Ufc. JgJWElftHs©— *3?P&»e»tl, pCTK60h#£bfcr5? 

pCSEK20©EcoRI^&l3^7.6kb©EcoRID N A^^A^nfe^jt^W UT^5 
Zt&tefr^tco y-7?v—->?£mi$M,m<Dl&m. |£0DNA»r>trt©£j4.1kb 
©XhoI-EcoRIDNA»r>t±i3,/i>^< fc* h 5? >X>$r h 5? — If &c 

( 3 ) XhoI-EcoRID N A»rtt-©^IE?»J?fei£ 
±gg,ffj4. lkb©XhoI-EcoRID N A "T -5 T X $ K oT& 

DNA^fM-^IillRbfeo ^DNABfrtf-^t/^**— pUC19 (^Mittt^) 
©#M§#^£/B^T#/!l?^v T4DNAU#— fcf£J8^T^* — D N A#ftf- £#8¥D 
NAi^^^^tfeo f#£nfc»*£igi§r¥l££^T. m&l3*£v>;*;j§§SDH5a 

100//g/mm*-r^LB^tgJfe [hU7h> lOg. 5g. NaCl 10g, 

T>fcT^U >£g^jgT*100//g/iiil^|-f £L 

JftmUfcr^^^ KDNA^fflt^ ^^^r^^^U^-i/ KSNfcffiCJ;*)'** 
^— pUC19{z#A^nfc#SDNAWrM-©^*iS^l^^bfeo mfcmzte, 77 

A#§g1t— ^ • is—trj—H • • • dr>> h (Thermo 

Sequenase cycle sequencing kit; Amersham) ^fflt^T^P h r3;W3:#£V , >MJS£'t$- 
fc^ • ^7|tlDNAi/- ^7ai>it— LONG READER 4200£/SOT^ AD N 
ABrtf-©Jg£E#!£&5£ bfeo iHAD N A«f>t©ffiSE5!l*iE5y#-^ 3 (c^ bfeo 

*fV7 h '$>x**-«y* • (GENETYX MAC) ATSQ 3.0£ffl^TfTofc 0 
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%(D%&m, 4.1kb©HioI-EcoRIDNA|grM-©^iB^!J4)(z(^ 2 ood;*— 7> <j — 

U ^AIi:iaiO'7'f Z7/^^ 'J £A -y^l^D^XCD h^>^>r h^ — tf& 

3IB«©^IB^Jtf 3 7 3#Bfr£> 2 4 7 2 #@ *T-©^--r> »j ~^>f >^7 
l^— A*sh^>^^ h^—- tfjt^T'feD. 2 64 3#B:fr£>3 7 2 2#@3;-e<D 

±HB^4. lkbcD^I-EcoRID N A^M-©M^^m^C^oT^?t*3g(3f^^> 
3 U $ ^ AT^MRlti^^^^— pCG116 [Appl. Microbiol. 

Biotechnol., 51, 201 (1999)]£)SmaIMLfcif AbT. $1^^.^^^^ HpHTK65 
fcHt^bfco 3 »J D »>A • * ^AATCC31833£^E$l&;t#::r^X ^ 

OrSt4^«iJ^bfeo p^>*>r h k*rSt4(±^H¥6-169785HBilcD^(^oT 

hU^ 40mmol/l (pH7.6) , ^***t: 'J > O.lmmol/U 7;i/^7 h— X6- U 
>^ 2.8mmol/U J- »; ^ D— * 4 — »J >^ 0.2mmol/K ^"U -fe D— 3 - U >^ 
-7 s t Kn^t- {f*j<fcl>* h i;^-— p--f v*^— tf?I^M(^— 
U AttM)10/zg^^t?^rm3ffi^^^n^.Tlmli:U25 o C-e 

T340nm{3*5itSn>5^(7)M^^J^-rscii:(cJ: 0gilf; o ^©*£IH, 
ATCC31833^C7) h^>^>r h ^— If *5«tr>* h ^ >*T;i/ K ^— tfO^SfiMS* 
&£V<mGLmfiM$>fci >)<D%i&%%tl?tl 1 £ bfeB#«pHTK65^{SWr-Sff$S^ 
^(D^m±, V^ft&5f3JiU:l3ii#nbT^*: 0 
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3. ib#i#^ i iasg©r ^ smmmt 6 o %w±ofi^tt5r^i 

4. »3WS1 — 3V^tlfr l«t3lB*©5l« , J'<^ K*3 — KfSDNAo 

5. IS^J## 2 gE»©i«IB?'J£Wir £ D N A„ 

6. IS^Jl 4 * fcfc* 5 IBffl©D NA^h^^i^h &3MtT-e; W ^ U 
4T>f X-rSDNA-C&tK fro r^>*T;i' K"5— tftstt^wrs^u K£ 
=1— h*t5DNA 0 

7. |t^4-6V>t s nfr-lllctB«fe©DNA^^^^-m^^T-f#?> 

8. »*Jl7l3*©««liti*:DNA*«*r-r*^»«gl*i*o 

9. mmM 8 ia*©^H<E»i*:fr«*f -r 4 ~ 6 i^-rnfr i ^£§a« 

CDDNA. *fc«±S[DNA©±«Etc#ffiTSteai:-ffllRCIit>SDNA©ig^iB5»J 
4»C 1 fel±©**frB*H ^5fe«b<tt«IA*n, fro^B&, &5fcgU<tt#A 

10. ^B<E*f*:frx ^Sifcr ^ yK£fcfci3f#i£K* 5. >4^t*S«6** 

zBnm&i£'e$> si^n 8 * 9 ia«©^Hte«Mfc. 

12. lf^Jl8I2«©Jf^^m#:fr«W-rSli^Jl4~6^-rtifr l^tcfB« 
CDDNA. ^fcti®DNACD±«El3#?£-rSte^-ffllRt:M*)SDNA©^IB9y 
1 W±©ffiaifrB«lx b < (iJfA^ns fro^B^s b < 
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13. mntmittfi* L-t;^^> N 'j^7^tr>, m&&&xmiMMta 

14. it^cjs 1 3t2m<DMmfcmi£&mmzmmhs mum^L-Mx**? 

i&m-r £ ci t &&wl m jfcj® i ~ 3 ^ -r na> 1 n k isa® * u ^ r k <d m 
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mm 

SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Novel Transaldolase 

<130> U236W01 

<140> 
<141> 

<150> JP 99/266548 
<151> 1999-09-21 

<160> 3 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum ATCC31388 
<400> 1 

atg tct cac att gat gat ctt gca cag etc ggc act tec act tgg etc 48 
Met Ser His He Asp Asp Leu Ala Gin Leu Gly Thr Sep Thr Trp Leu 
15 10 15 

gac gac etc tec cgc gag cgc att act tec ggc aat etc age cag gtt 96 
Asp Asp Leu Ser Arg Glu Arg He Thr Ser Gly Asn Leu Ser Gin Val 
20 25 30 

att gag gaa aag tct gta gtc ggt gtc acc acc aac cca get att ttc 144 
He Glu Glu Lys Ser Val Val Gly Val Thr Thr Asn Pro Ala He Phe 
35 40 45 

gca gca gca atg tec aag ggc gat tec tac gac get cag ate gca gag 192 
Ala Ala Ala Met Ser Lys Gly Asp Ser Jyr Asp Ala Gin He Ala Glu 
50 55 60 
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etc aag gec get ggc gca tct gtt gac cag get gtt tac gee atg age 240 
Leu Lys Ala Ala Gly Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser 
65 70 75 80 



ate gac gat gtt cgc aat get tgt gat ctg ttc ace ggc ate ttc gag 288 
He Asp Asp Val Arg Asn Ala Cys Asp Leu Phe Thr Gly He Phe Glu 
85 90 95 

tec tec aac ggc tac gac ggc cgc gtg tec ate gag gtt gac cca cgt 336 
Ser Ser Asn Gly Tyr Asp Gly Arg Val Ser He Glu Val Asp Pro Arg 
100 105 110 



ate tct get gac cgc gac gca acc ctg get cag gee aag gag ctg tgg 384 
He Ser Ala Asp Arg Asp Ala Thr Leu Ala Gin Ala Lys Glu Leu Trp 
115 120 125 

gca aag gtt gat cgt cca aac gtc atg ate aag ate cct gca acc cca 432 
Ala Lys Val Asp Arg Pro Asn Val Met He Lys He Pro Ala Thr Pro 
130 135 140 



ggt tct ttg cca gca ate acc gac get ttg get gag ggc ate age gtt 480 
Gly Ser Leu Pro Ala He Thr Asp Ala Leu Ala Glu Gly He Ser Val 
145 150 155 160 

aac gtc acc ttg ate ttc tec gtt get cgc tac cgc gag gtc ate get 528 
Asn. Val Thr Leu lie Phe Ser Val Ala Arg Tyr Arg Glu Val lie Ala 
165 170 175 



gcg tac ate gag gga ate aag cag gca get gca aac ggc cac gac gta 
Ala Tyr lie Glu Gly He Lys Gin Ala Ala Ala Asn Gly His Asp Val 
180 185 190 



576 



tec aag ate cac tct gtg get tec ttc ttc gtc tec cgc gtc gac gtt 624 

Ser Lys He His Ser Val Ala Ser Phe Phe Val Ser Arg Val Asp Val 

195 200 205 

gag ate gac aag cgc etc gag gca ate gga tec gat gag get ttg get 672 

Glu He Asp Lys Arg Leu Glu Ala lie Gly Ser Asp Glu Ala Leu Ala 

210 215 220 

ctg cgc ggc aag gca ggc gtt gee aac get cag cgc get tac get gtg 720 
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Leu Arg Gly Lys Ala Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val 
225 230 235 240 

tac aag gag ctt ttc gac gcc gcc gag ctg cct gaa ggt gcc aac act 768 
Tyr Lys Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr 
245 250 255 

cag cgc cca ctg tgg gca tec acc ggc gtg aag aac cct gcg tac get 816 
Gin Arg Pro Leu Trp Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala 
260 265 270 

gca act ctt tac gtt tec gag ctg get ggt cca aac acc gtc aac acc 864 
Ala Thr Leu Tyr Val Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr 
275 280 285 

atg cca gaa ggc acc ate gac get gtt ctg gaa ctg ggc aac ctg cac 912 
Met Pro Glu Gly Thr He Asp Ala Val Leu Glu Leu Gly Asn Leu His 
290 295 300 

ggt gac acc ctg tec aac tec gcg gca gaa get gac get gtg ttc tec 960 
Gly Asp Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser 
305 310 315 320 

cag ctt gag get ctg ggc gtt gac ttg gca gat gtc ttc cag gtc ctg 1008 
Gin Leu Glu Ala Leu Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu 
325 330 335 

gag acc gag ggt gtg gac aag ttt gtt get tct tgg age gaa ctg ctt 1056 
Glu Thr Glu Gly Val Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu 
340 345 350 

gag tec atg gaa get cgc ctg aag 
Glu Ser Met Glu Ala Arg Leu Lys 
355 360 

<210> 2 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum ATCC31388 



<400> 2 
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atgtctcaca 


ttgatgatct 


tgcacagctc 


ggcacttcca 


cttggctcga 


cgacctctcc 


60 


cgcgagcgca 


ttacttccgg 


caatctcagc 


caggttattg 


aggaaaagtc 


tgtagtcggt 


120 


gtcaccacca 


acccagctat 


tttcgcagca 


gcaatgtcca 


agggcgattc 


ctacgacgct 


180 


cagatcgcag 


agctcaaggc 


cgctggcgca 


tctgttgacc 


aggctgttta 


cgccatgagc 


240 


atcgacgatg 


ttcgcaatgc 


ttgtgatctg 


ttcaccggca 


tcttcgagtc 


ctccaacggc 


300 


tacgacggcc 


gcgtgtccat 


cgaggttgac 


ccacgtatct 


ctgctgaccg 


cgacgcaacc 


360 


ctggctcagg 


ccaaggagct 


gtgggcaaag 


gttgatcgtc 


caaacgtcat 


gatcaagatc 


420 


cctgcaaccc 


caggttcttt 


gccagcaatc 


accgacgctt 


tggctgaggg 


catcagcgtt 


480 


aacgtcacct 


tgatcttctc 


cgttgctcgc 


taccgcgagg 


tcatcgctgc 


gtacatcgag 


540 


ggaatcaagc 


aggcagctgc 


aaacggccac 


gacgtatcca 


agatccactc 


tgtggcttcc 


600 


ttcttcgtct 


cccgcgtcga 


cgttgagatc 


gacaagcgcc 


tcgaggcaat 


cggatccgat 


660 


gaggctttgg 


ctctgcgcgg 


caaggcaggc 


gttgccaacg 


ctcagcgcgc 


ttacgctgtg 


720 


tacaaggagc 


ttttcgacgc 


cgccgagctg 


cctgaaggtg 


ccaacactca 


gcgcccactg 


780 


tgggcatcca 


ccggcgtgaa 


gaaccctgcg 


tacgctgcaa 


ctctttacgt 


ttccgagctg 


840 


gctggtccaa 


acaccgtcaa 


caccatgcca 


gaaggcacca 


tcgacgCLgx 


LClggoaCXg 




ggcaacctgc 


acggtgacac 


cctgtccaac 


tccgcggcag 


aagctgacgc 


tgtgttctcc 


960 


cagcttgagg 


ctctgggcgt 


tgacttggca 


gatgtcttcc 


aggtcctgga 


gaccgagggt 


1020 


gtggacaagt 


ttgttgcttc 


ttggagcgaa 


ctgcttgagt 


ccatggaagc 


tcgcctgaag 


1080 



<210> 3 
<211> 4108 
<212> DNA 

<213> Corynebacterium glutamicum ATCC31388 
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<221> CDS 

<222> (373).. (2472) 
<221> CDS 

<222> (2643).. (3722) 
<400> 3 

tcgagagttt gaaggggtcc gattcgttcc gttcgtgacg ctttgtgagg ttttttgacg 60 

ttgcaccgta ttgcttgccg aacatttttc ttttcctttc ggtttttcga gaattttcac 120 

ctacaaaagc ccacgtcaca gctcccagac ttaagattgg tcacaccttt gacacatttg 180 

aaccacagtt ggttataaaa tgggttcaac atcactatgg ttagaggtgt tgacgggtca 240 

gattaagcaa agactacttt cggggtagat cacctttgcc aaatttgaat caattaacct 300 

aagtcgtaga tctgatcatc ggatctaacg aaaacgaacc aaaactttgg tcccggttta 360 

acccaggaag ga atg acc acc ttg acg ctg tea cct gaa ctt cag gcg etc 411 
Met Thr Thr Leu Thr Leu Ser Pro Glu Leu Gin Ala Leu 
1 5 10 

act gta cgc aat tac ccc tct gat tgg tec gat gtg gac acc aag get 459 
Thr Val Arg Asn Tyr Pro Ser Asp Trp Ser Asp Val Asp Thr Lys Ala 
15 20 25 

gta gac act gtt cgt gtc etc get gca gac get gta gaa aac tgt ggc 507 
Val Asp Thr Val Arg Val Leu Ala Ala Asp Ala Val Glu Asn Cys Gly 
30 35 40 45 

tec ggc cac cca ggc acc gca atg age ctg get ccc ctt gca tac acc 555 
Ser Gly His Pro Gly Thr Ala Met Ser Leu Ala Pro Leu Ala Tyr Thr 
50 55 60 

ttg tac cag egg gtt atg aac gta gat cca cag gac acc aac tgg gca 603 
Leu Tyr Gin Arg Val Met Asn Val Asp Pro Gin Asp Thr Asn Trp Ala 
65 70 75 

ggc cgt gac cgc ttc gtt ctt tct tgt ggc cac tec tct ttg acc cag 651 
Gly Arg Asp Arg Phe Val Leu Ser Cys Gly His Ser Ser Leu Thr Gin 
80 85 90 
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tac ate cag ctt tac ttg ggt gga ttc ggc ctt gag atg gat gac ctg 699 
Tyr He Gin Leu Tyr Leu Gly Gly Phe Gly Leu Glu Met Asp Asp Leu 
95 100 105 

aag get ctg cgc ace tgg gat tec ttg ace cca gga cac cct gag tac 747 
Lys Ala Leu Arg Thr Trp Asp Ser Leu Thr Pro Gly His Pro Glu Tyr 
110 115 120 125 

cgc cac ace aag ggc gtt gag ate ace act ggc cct ctt ggc cag ggt 795 
Arg His Thr Lys Gly Val Glu lie Thr Thr Gly Pro Leu Gly Gin Gly 
130 135 140 

ctt gca tct gca gtt ggt atg gee atg get get cgt cgt gag cgt ggc 843 
Leu Ala Ser Ala Val Gly Met Ala Met Ala Ala Arg Arg Glu Arg Gly 
145 150 155 

eta ttc gac cca acc get get gag ggc gaa tec cca ttc gac cac cac 891 
Leu Phe Asp Pro Thr Ala Ala Glu Gly Glu Ser Pro Phe Asp His His 
160 165 170 

ate tac gtc att get tct gat ggt gac ctg cag gaa ggt gtc acc tct 939 
He Tyr Val He Ala Ser Asp Gly Asp Leu Gin Glu Gly Val Thr Ser 
175 180 185 

gag gca tec tec ate get ggc acc cag cag ctg ggc aac etc ate gtg 987 
Glu Ala Ser Ser He Ala Gly Thr Gin Gin Leu Gly Asn Leu He Val 
190 195 200 205 

ttc tgg gat gac aac cgc ate tec ate gaa gac aac act gag ate get 1035 
Phe Trp Asp Asp Asn Arg He Ser He Glu Asp Asn Thr Glu He Ala 
210 215 220 

ttc aac gag gac gtt gtt get cgt tac aag get tac ggc tgg cag acc 1083 
Phe Asn Glu Asp Val Val Ala Arg Tyr Lys Ala Tyr Gly Trp Gin Thr 
225 230 235 

att gag gtt gag get ggc gag gac gtt gca gca ate gaa get gca gtg 1131 
He Glu Val Glu Ala Gly Glu Asp Val Ala Ala He Glu Ala Ala Val 
240 245 250 



get gag get aag aag gac acc aag cga cct acc ttc ate cgc gtt cgc 



1179 
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Ala Glu Ala Lys Lys Asp Thr Lys Arg Pro Thr Phe He Arg Val Arg 
255 260 265 

acc ate ate ggc ttc cca get cca ace atg atg aac acc ggt get gtg 1227 
Thr He He Gly Phe Pro Ala Pro Thr Met Met Asn Thr Gly Ala Val 
270 275 280 285 

cac ggt get get ctt ggc gca get gag gtt gca gca acc aag act gag 1275 
His Gly Ala Ala Leu Gly Ala Ala Glu Val Ala Ala Thr Lys Thr Glu 
290 295 300 

ctt gga ttc gat cct gag get cac ttc gcg ate gac gat gag gtt ate 1323 
Leu Gly Phe Asp Pro Glu Ala His Phe Ala He Asp Asp Glu Val lie 
305 310 315 



get cac acc cgc tec etc gca gag cgc get gca cag aag aag get gca 
Ala His Thr Arg Ser Leu Ala Glu Arg Ala Ala Gin Lys Lys Ala Ala 
320 325 330 



1371 



tgg cag gtc aag ttc gat gag tgg gca get gee aac cct gag aac aag 1419 
Trp Gin Val Lys Phe Asp Glu Trp Ala Ala Ala Asn Pro Glu Asn Lys 
335 340 345 

get ctg ttc gat cgc ctg aac tec cgt gag ctt cca gcg ggc tac get 1467 
Ala Leu Phe Asp Arg Leu Asn Ser Arg Glu Leu Pro Ala Gly Tyr Ala 
350 355 360 365 

gac gag etc cca aca tgg gat gca gat gag aag ggc gtc gca act cgt 1515 
Asp Glu Leu Pro Thr Trp Asp Ala Asp Glu Lys Gly Val Ala Thr Arg 
370 375 380 



aag get tec gag get gca ctt cag gca ctg ggc aag acc ctt cct gag 1563 

Lys Ala Ser Glu Ala Ala Leu Gin Ala Leu Gly Lys Thr Leu Pro Glu 
385 390 395 

ctg tgg ggc ggt tec get gac etc gca ggt tec aac aac acc gtg ate 1611 

Leu Trp Gly Gly Ser Ala Asp Leu Ala Gly Ser Asn Asn Thr Val He 

400 405 410 

aag ggc tec cct tec ttc ggc cct gag tec ate tec acc gag acc tgg 1659 

Lys Gly Ser Pro Ser Phe Gly Pro Glu Ser He Ser Thr Glu Thr Trp 
415 • 420 425 
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tct get gag cct tac ggc cgt aac ctg cac ttc ggt ate cgt gag cac 1707 
Ser Ala Glu Pro Tyr Gly Arg Asn Leu His Phe Gly He Arg Glu His 
430 435 440 445 

get atg gga tec ate etc aac ggc att tec etc cac ggt ggc ace cgc 1755 
Ala Met Gly Ser lie Leu Asn Gly He Ser Leu His Gly Gly Thr Arg 
450 455 460 

cca tac ggt gga acc ttc etc ate ttc tec gac tac atg cgt cct gca 1803 
Pro Tyr Gly Gly Thr Phe Leu He Phe Ser Asp Tyr Met Arg Pro Ala 
465 470 475 

gtt cgt ctt gca get etc atg gag acc gac get tac tac gtc tgg acc 1851 
Val Arg Leu Ala Ala Leu Met Glu Thr Asp Ala Tyr Tyr Val Trp Thr 
480 485 490 

cac gac tec ate ggt ctg ggc gaa gat ggc cca acc cac cag cct gtt 1899 
His Asp Ser He Gly Leu Gly Glu Asp Gly Pro Thr His Gin Pro Val 
495 500 505 

gaa acc ttg get gcg ctg cgc gec ate cca ggt ctg tec gtc ctg cgt 1947 
Glu Thr Leu Ala Ala Leu Arg Ala He Pro Gly Leu Ser Val Leu Arg 
510 515 520 525 

cct gca gat gcg aat gag acc gee cag get tgg get gca gca ctt gag 1995 
Pro Ala Asp Ala Asn Glu Thr Ala Gin Ala Trp Ala Ala Ala Leu Glu 
530 535 540 

tac aag gaa ggc cct aag ggt ctt gca ctg acc cgc cag aac gtt cct 2043 
Tyr Lys Glu Gly Pro Lys Gly Leu Ala Leu Thr Arg Gin Asn Val Pro 
545 550 555 

gtt ctg gaa ggc acc aag gag aag get get gaa ggc gtt cgc cgc ggt 2091 
Val Leu Glu Gly Thr Lys Glu Lys Ala Ala Glu Gly Val Arg Arg Gly 
560 565 570 

ggc tac gtc ctg gtt gag ggt tec aag gaa acc cca gat gtg ate etc 2139 
Gly Tyr Val Leu Val Glu Gly Ser Lys Glu Thr Pro Asp Val He Leu 
575 580 585 

atg ggc tec ggc tec gag gtt cag ctt gca gtt aac get gcg aaa get 2187 
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Met Gly Ser Gly Ser Glu Val Gin Leu Ala Val Asn Ala Ala Lys Ala 
590 595 600 605 

ctg gaa get gag ggc gtt gca get cgc gtt gtt tea gtt cct tgc atg 2235 
Leu Glu Ala Glu Gly Val Ala Ala Arg Val Val Ser Val Pro Cys Met 
610 615 620 

gat tgg ttc cag gag cag gac gca gag tac ate gag tec gtt ctg cct 2283 
Asp Trp Phe Gin Glu Gin Asp Ala Glu Tyr He Glu Ser Val Leu Pro 
625 630 635 

gca get gtg acc get cgt gtg tct gtt gaa get ggc ate gca atg cct 2331 
Ala Ala Val Thr Ala Arg Val Ser Val Glu Ala Gly He Ala Met Pro 
640 645 650 

tgg tac cgc ttc ttg ggc acc cag ggc cgt get gtc tec ctt gag cac 2379 
Trp Tyr Arg Phe Leu Gly Thr Gin Gly Arg Ala Val Ser Leu Glu His 
655 660 665 

ttc ggt get tct gcg gat tac cag acc ctg ttt gag aag ttc ggc ate 2427 
Phe Gly Ala Ser Ala Asp Tyr Gin Thr Leu Phe Glu Lys Phe Gly He 
670 675 680 685 

acc acc gat gca gtc gtg gca gcg gec aag gac tec att aac agt 2472 
Thr Thr Asp Ala Val Val Ala Ala Ala Lys Asp Ser He Asn Ser 
690 695 700 

taattgeect gctgttttta gcttcaaccc ggggcagtat gattctcegg aattttattg 2532 

ccccgggttg ttgttgttaa teggtacaaa gggtcttaag cacatccctt acttgcctgc 2592 

tctccttgag cacagttcaa gaacaattct tttaaggaaa atttagtttc atg tct 2648 

Met Ser 
1 

cac att gat gat ctt gca cag etc ggc act tec act tgg etc gac gac 2696 
His lie Asp Asp Leu Ala Gin Leu Gly Thr Ser Thr Trp Leu Asp Asp 
5 10 15 



etc tec cgc gag cgc att act tec ggc aat etc age cag gtt att gag 
Leu Ser Arg Glu Arg He Thr Ser Gly Asn Leu Ser Gin Val He Glu 
20 25 30 



2744 
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gaa aag tct gta gtc ggt gtc acc acc aac cca get att ttc gca gca 2792 

Glu Lys Ser Val Val Gly Val Thr Thr Asn Pro Ala He Phe Ala Ala 
35 40 45 50 

gca atg tec aag ggc gat tec tac gac get cag ate gca gag etc aag 2840 
Ala Met Ser Lys Gly Asp Ser Tyr Asp Ala Gin He Ala Glu Leu Lys 
55 60 65 

gee get ggc gca tct gtt gac cag get gtt tac gee atg age ate gac 2888 
Ala Ala Gly Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser He Asp 
70 75 80 

gat gtt cgc aat get tgt gat ctg ttc acc ggc ate ttc gag tec tec 2936 
Asp Val Arg Asn Ala Cys Asp Leu Phe Thr Gly He Phe Glu Ser Ser 
85 90 95 

aac ggc tac gac ggc cgc gtg tec ate gag gtt gac cca cgt ate tct 2984 
Asn Gly Tyr Asp Gly Arg Val Ser lie Glu Val Asp Pro Arg He Ser 
100 105 110 

get gac cgc gac gca acc ctg get cag gee aag gag ctg tgg gca aag 3032 
Ala Asp Arg Asp Ala Thr Leu Ala G A n Ala Lys Glu Leu Trp Ala Lys 
115 120 125 130 

gtt gat cgt cca aac gtc atg ate aag ate cct gca acc cca ggt tct 3080 
Val Asp Arg Pro Asn Val Met He Lys He Pro Ala Thr Pro Gly Ser 
135 140 145 

ttg cca gca ate acc gac get ttg get gag ggc ate age gtt aac gtc 3128 
Leu Pro Ala He Thr Asp Ala Leu Ala Glu Gly lie Ser Val Asn Val 
150 155 160 

acc ttg ate ttc tec gtt get cgc tac cgc gag gtc ate get gcg tac 3176 
Thr Leu He Phe Ser Val Ala Arg Tyr Arg Glu Val He Ala Ala Tyr 
165 170 175 

ate gag gga ate aag cag gca get gca aac ggc cac gac gta tec aag 3224 
He Glu Gly He Lys Gin Ala Ala Ala Asn Gly His Asp Val Ser Lys 
180 185 190 

ate cac tct gtg get tec ttc ttc gtc tec cgc gtc gac gtt gag ate 3272 
He His Ser Val Ala Ser Phe Phe Val Ser Arg Val Asp Val Glu He 



WO 01/21774 



PCT/JP00/06471 



11/12 

195 200 205 210 

gac aag cgc etc gag gca ate gga tec gat gag get ttg get ctg cgc 3320 
Asp Lys Arg Leu Glu Ala He Gly Ser Asp Glu Ala Leu Ala Leu Arg 
215 220 225 

ggc aag gca ggc gtt gee aac get cag cgc get tac get gtg tac aag 3368 
Gly Lys Ala Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val Tyr Lys 
230 235 240 

gag ctt ttc gac gee gee gag ctg cct gaa ggt gee aac act cag cgc 3416 
Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr Gin Arg 
245 250 255 

cca ctg tgg gca tec ace ggc gtg aag aac cct gcg tac get gca act 3464 
Pro Leu Trp Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala Ala Thr 
260 265 270 



ctt tac gtt tec gag ctg get ggt cca aac acc gtc aac acc atg cca 3512 
Leu Tyr Val Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr Met Pro 
275 280 285 290 

gaa ggc acc ate gac get gtt ctg gaa ctg ggc aac ctg cac ggt gac 3560 
Glu Gly Thr lie Asp Ala Val Leu Glu Leu Gly Asn Leu His Gly Asp 
295 300 305 



acc ctg tec aac tec gcg gca gaa get gac get gtg ttc tec cag ctt 
Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser Gin Leu 
310 315 320 



3608 



gag get ctg ggc gtt gac ttg gca gat gtc ttc cag gtc ctg gag acc 
Glu Ala Leu Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu Glu Thr 
325 330 335 



3656 



gag ggt gtg gac aag ttt gtt get tct tgg age gaa ctg ctt gag tec 3704 
Glu Gly Val Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu Glu Ser 
340 345 350 

atg gaa get cgc ctg aag tagaatcagc acgctgcatc agtaacggcg 3752 
Met Glu Ala Arg Leu Lys 
355 360 
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acatgaaatc gaattagttc gatcttatgt ggccgttaca catctttcat taaagaaagg 3812 
atcgtgacgc taccatcgtg agcacaaaca cgaccccctc cagctggaca aacccactgc 3872 
gcgacccgca ggataaacga ctcccccgca tcgctggccc ttccggcatg gtgatcttcg 3932 
gtgtcactgg cgacttggct cgaaggaagc tgctccccgc catttatgat ctagcaaacc 3992 
gcggattgct gcccccagga ttctcgttgg taggttacgg ccgccgcgaa tggtccaaag 4052 
aagactttga aaaatacgta cgcgatgccg caagtgctgg tgctcgtacg gaattc 4108 
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